Mutational analysis of N-Bak reveals different structural requirements for antiapoptotic activity in neurons and proapoptotic activity in nonneuronal cells.
N-Bak, a neuron-specific BH3-only splice variant of Bak, is proapoptotic when overexpressed in nonneuronal cells, but antiapoptotic in NGF-deprived sympathetic neurons. We generated mutants of N-Bak and compared their activities in COS-7 or Neuro2A cells to those in NGF-deprived sympathetic neurons. A C-terminal deletion shortly after the BH3 domain of N-Bak compromised its neuroprotective activity but had little effect on its cytotoxic activity in nonneuronal cells. Amino acid changes in the BH3 domain of N-Bak differently affected its function in nonneuronal cells and in neurons. The same changes in the BH3 domain of longer Bak isoform affected its function similarly in nonneuronal cells and neurons. C-terminally truncated Bax, a structural analogue of N-Bak, was also neuroprotective, whereas Blk, a different BH3-only protein was apoptotic in neurons. Thus, neuron-specific antiapoptotic interactions require a "N-Bak-type" conformation, not just a BH3 domain, whereas the presence of a BH3 domain in the Bak protein is sufficient to kill nonneuronal cells.